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(57) Abstract: 

FIELD: biotechnology, polymers. 
SUBSTANCE: method involves acylation of 
heparin with acrylic or methacrylic acid 
chloroanhydride in an aqueous solution 
followed by addition of acrylamide, 
Afunctional monomer-cross-linking agent and 
carrying out the initiated radical 



copolymerization. Method involves also the 
additional addition of trypsin acylated with 
acrylic or methacrylic acid chloroanhydride 
to reaction solution at weight ratio of 
acylated heparin acylated trypsin = 
(1 0-50):1 . EFFECT: increased 

heme-compatibility of hydrogels. 
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(54) CnOCOB nOJlYHEHrtfl fEMOCOBMECTHMblX flOJlHMEPHblX IHflPOrEJIE^ 



(57) 

Cnoco6 nonyMeHHH reMocoBMecTkiMbix 
no/inMepHbix niAporenefi nyTeM anwinpoBaHWfl 
xnopaHmAP^AOM aKpmioBofi mtiu MeTaKpmioBofi 
KMcnoTbi renapnHa b boahom pacTBope o 
nocnepy\owy\M BBefleHneM aKpwiaMHAa, 
6ncf)yHKi^MOHanbHoro MOHoviepa-ciUMBaTenfl m 
npoBeAeHneM nHML\nkipoBaHHOfi paAWcanbHofi 



conoriMMepkiaaL^kiM, OTnimaiOLi^M^CFi Tewi, mto, c 
i^enbto noBbiiueHUfl reMocoBMSCTMMOCTii 
ruAPorenePi, b peaiojiioHHbifi pacTBop 
AononHMTejibHo bboaht ai^nnnpoBaHHbiCi 
xjiopaHrnAPHAOM aKpwiOBOfl win MeTaKpkinoBoft 

KMCJIOTbl TpkinCMH npH MaCCOBOM COOTHOlLieHWM 

ai^nnnpoBaHHbi^ renapiiH : aL^nnnpoBaHHbiM 

TpWICHH, paBHOM 10 - 50 I 1. 
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M3o6pereHne othochtca k xmmmm 
nonkiwepoB n uepjA\\me t k cnocoSy nonyHeHun 
reMOCOBMecrnMbix nonnMepHbix rMAporenefi, 

06Jiafl3K)lJ4HX CnOC06HOCTbK> JlM3HpOBaTb 

cTa6nnn3MpoBaHHbiM ct)n6pHH. H3o6peTeHne 

MOXeT 6blTb MCnOJlb3CBaHO B MeAMLJMHCKOfi 

TexHMKe ki npaianKe Arm co3AaHMfl 
AonroBpeweHHbix npoTe30B opraHOB nnn 

H3Ae/1MM, KOHTaKTHpyK>lMMX C KpOBbK) B yCJlOBMflX 

cfcyHKLjMOHiipoBaHHfl >KMBoro opraHM3Ma. 

B HacTo^mee Bpeiun nonMMepHbie 
maporenn Ha ocHOBe ruApo4>n;ibHbix 

MOHOMepOB M 6MCf)yHKl^HOHaJlbHblX 

MOHOMepoB-cmnBaTeneR (npeACTaBJifliomne 
co6oPi HepacTBopuMbie, ho xopoiuo 
Ha6yxaioinkie b Bo^e v\ 4>n3HonornMecKHX 
cpe^ax cononnMepw) HaxoflflT oinpoKoe 
npnivieHeHne b KanecTBe reMocoBMecTMMbix 
MaTepnajiOB. KaK npaBuno, coAepwaHMe BOAbi b 
T3KHX cucTeMax AOCTuraeT 80 90% mto 
npMBOAWT k ynyniueHMio rMApoAHHaMMMecKMx 
xapaKTepHCTMK stmx MaTepnanoB m k 
yeennMeHkiK) nx reMocoBMecTMMocm Oah3ko 

reMOCOBMeCTMMOCTb H3BeCTHblX nojiMMepHbix 
ruAPorenefi 3aHacTyto flBnaeTcn HeAocraTOHHOM , 
m noaTOMy BB6A©Hne b hmx 6nonornHecKM 
aKTMBHbix coeA^HeHMM, cnoco6Hbix 
B03AeftaTBOBaTb Ha npoi4eccbi 

TpoM6oo6pa30BaHM5i ki 4)n6pnHonn3a, b 
HacToqi^ee Bpewifl HBJifleTca nymuuM cnoco6oM 
noBbiiiieHMH rewiocxDBMecTMMOCTn MaTepnanoB, 

KOHTaKTMpyiOlMMX C KpOBbK). B KaMBCTBB T3KMX 

coeAHHeHMfi Mcnonb3yK>T <Jw6pMHonMTMMecKwe 
c£epMeHTbi, Hanpuwep ypoKMHa3y, 

CTpenTOKMHa3y m AP- 0n6pkiHonnTHMecKne 
4>epMeHTbi ncnojib3yiOT b ochobhom atih 
KpaTKOBpeMeHHoro noBbiweHMfl 
reMOCOBMecTHMOCTM, nocKoribKy npn BBeAeHHH 

B HCMBOfi OpraHM3M 3TM (J)epMeHTbl AOBOJlbHO 
6blCTpO TepRtOT CBOK) <J)epMeHTaTMBHyK> 
aKTMBHOCTb BCJieACTBMe BOSAePiCTBMfl Ha HMX 

nHrn6MTopoB m Apyrux AenaTypupyioiAnx 
areHTOB, npwcyTCTBytoiunx b kpobm. 

H3BecTHO, mto BBeAeHkie b mAPorenn 
npwpoAHoro aHTkiKoaryrmHTa kpobh - renapnHa 
cymecTBeHHO noBbituaeT hx 

reMOCOBMeCTMMOCTb, B OCHOBHOM 3a CHeT 

MHrnenpoBaHMfl HananbHbix cxapyM npoi^ecca 
TpoM6oo6pa30BaHH« Ha norwMepHofi MaTpnije. 

OAHaKO b 6ojibiunx KOHCTpy K14M flX M3 
rMAporejiefi MMMo6nnn30BaHHbiW renapnH He 
npeAOTBpamaeT cBepTbiBaHUfl kpobm, oco6eHHo 
b o6nacTU 3aficTOMHbix 30H, rAe BepoHTHocTb 
reMOKoary^fli^MM Han6onee BbicoKa. KpoMe Toro, 
renapMH He o6naAaeT riMTMHecKofi aKTMBHOCTbK) 
m He cnoco6eH jiki3npoBaTb tpom6 b cnynae ero 
o6pa30BaHMfl. 

M3BecTeH cnoco6 nonyneHHafl 
rewocoBMecTHMbix nojiMMepHbix rMAporenefl 
nyTeM paAUKsmbHO^ conojinMepn3ai4nn b 
pacTBope npeABapmenbHo aL;n^npoBaHHoro 
xnopaHmAP^iAawn aKpvinoBoK mjim 
MeTaKpunoBoi^ KkicnoTbi 6nonornMecKM 
aKTHBHoro coeAHHeHMfl c rnApoc|5nnbHbiM 

MOHOMepOM H GHCjjyHKUUOHaJlbHblM 

MOHOMepoM-cujuBareneM, b kotpom b KanecTBe 
6nonornMecKM aKTHBHoro coeAHHeHUfl 
ncno/ib3yioT cbiBopoTOHHbifi anb6ywiMH nenoBeKa 
[1] 

HeAOCTaTOK cnoco6a 3aioiK)HaeTCfl b 
Hecnoco6HOCTM rviAPorenn MHrn6kipoBaTb 
CBepTbisaioi^yK) cucreMy kpobh ki nn3npoBaTb 

CTa6nriH3HpOBaHHblM 4)H6pHH. 

H3BecTeH cnoco6 nojiyneHHfl 
reMocoBMecTHMbix nonMMepHbix rnApore/ie« 
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nyTeM paAHKanbHOfi cononnMepkiaai^MM b 
boahom pacTBope npeABapuiTenbHO 
aqunnpoBaHHoro xnopaHrviAPWaMM aKpn^oBO^ 
hum wieTaKpujiosofi KkicnoTbi 6viojiorn^ecKH 
aKTHBHoro coeAkiHeHHH c rnAPoc})nnbHbiM 

MOHOMepOM kl 6ncf)yHKL4klOHanbHblM 

MOHOMepoM-ciiinBaTeneM, b kotopom b KanecTBe 
6nonorvmecKki aiakiBHoro coeAkiHeHna 
ncnorib3yioT 4>n6pnHOJinTHMecKkie cfepMeHTbi 
nna3MMH m aHTMHa3y, BbiAeneHHyw M3 nynncToro 
rpki6Ka [2] 

HeAOCTaTOK cnoco6a 3aicnK)HaeTc« b toivi, 
mto TaKkie nonkiMepHbie rMAporeriki me\oi 
HeAOCTaTOMHO BbicoKMe reMocoBMecTMMbie 

CBOKCTBa (BpeMfl CBepTblBaHHfl KpOBM Ha HklX 

cocTaBJiReT orario 120 wmh, hto h eAOCTaTOH h o 
An« AonroBpevieHHoro KOHTaiora c KpoBbKD). 
KpoMe Toro, TaKkie rkiAporenn He cnoco6Hbi 
BOSAewcTBOBaTb Ha npoi^ecc 

Tp0M6006pa30BaHM«, HTO npklBOAkIT K 

TpoM6npoBaHMK) M3Ae^nR M3 SToro MaTepkiana 
(cKopocTb TpoM6oo6pa30BaHkifl npeBoexoAMT 
CKopocTb nn3kica TpoM6a), m He o6naAaioT 
cnoco6HocTbio nn3npoBaTb cTa6nnM3MpoBaHHbiii 
cf)ki6pkiH. 

Han5o^ee 6nki3KHM k npeAnaraeMOMy no. 
TexHkiHecKOM cyiAHOCTki n AOCTkiraeMbiM 
pe3ynbTaTaivi yiBnneTCfl cnoco6 nonyneHUH 
reMOCOBMecTkiMbix norikiMepHbtx rkiAPorejiei^ 
nyTeM aLjuxikipoBaHnq xnopaHrnAP^AOM 
aKpunoBOM mum MeTaKpwnoBofi kmcjiotw 
renapnHa b boahom pacTBope c nocneAyioiAUM 
BBeAeHkieM aKpmiaMkiAa, Gwc^yHiquoHanbHoro 
MOHOMepa-CLUkiBaTe/iH ki npoBeAeHkieM 

HHML^klVipOBaHHO^ paAMKaTlbHOM 

cononnMepki3ai^nn [3] 

HeAOCTaTOK cnoco6a TaioKe saKnioHaeTCfl b 
HeBbicoKOM reMOCOBMecTHMOCTM ruAPoreneii 

(Hkl3KHe 3HaHeHMfl TpOM6klHOBOrO BpeMeHu M 

HecnocoBHOCTb riki3vipoBaTb 
cra6k»Jin3kipoBaHHbiM (t>n6pkiH. 

Llenbio M3o6peTeHnn nsnfleTCfl noBbiiueHMe 
reMOCOBMecTHMOCTM norikiMepHbix rkiAporeneCi 
(3a cneT npkiAaHMH mm cboHctb OAHOBpeMeHHO 

MHFM6MpOBaTb HaHa/lbHbie CTaAMM 

Tp0M6006pa30BaHMH M Bbl3blBaTb J1M3MC TpOM6a 

b onynae ero o6pa30BaHkin). 

flocTaBjieHHaa L\e^b AOCTMraeTCj? TeM, hto b 
cnocoGe nonyneHM« reMocoBMecTMMbix 
nonMMepHbix MAPorenefi nyTeM auMJDMpoBaHMfl 
xnopaHrMApupoM aKpMnoBoC^ mjim MeTaKpMnoBOM 
kmctiot renapMHa b boahom pacTBope c 
noc/ieAy»oiMMM BBeAeHMeM aKpMJiaMMAa, 
6MqbyHKL\noHanbHoro MOHOMepa-cujHBaTenfl ki 
npoBeAeHMeM MHMi^MMpoBaHHoR paAMKanbHO^ 
cononMMepM3ai4MM b peaKUMOHHbiM pacTBop 
AononHMTenbHO bboa^t aL\kinnpoBaHHbiM 
xnopaHrMAPMAOM aKpu/iOBOfl m^m MeTaKpkinoBOM 

KMCJIOTbl TpMnCMH npM BeCOBOM COOTHOUjeHMM 

aL^MfiMpoBaHHbi^ renapMH ai^MJiMpoBaHHbi^ 
TpuncMH, paBHOM 10 50:1. 

TMAPoreriM c KOBaneHTHO BKniOMeHHbiM 
TpMncMHOM m renapMHOM o6jiaAaK)T BbicoKo^ 
reMOCOBMecTMMOCTbK): ohm o6naAa»oT 

BblCOKMMM TpOM6MHOBblMM BpeMeHBMM M 

BbicoKofi xiM3kipyK)mefi cnoco6HOCTbK) 
CTa6MJiM3MpoBaHHoro TpoM6a, no-BMAMMOMy, 3a 
cneT o6pa30BaHM« KOMnneKca renapMH-TpancMH, 
nMTMMecKafl aKTMBHOCTb KOToporo Bbtwe, neM y 
TpMncMHa, B3«Toro b T3KMX >Ke m Aa>Ke 6oriblUMX 
KOJ1 MMecTBax . 

Bbi5op npeAnaraeMoro KoriMnecTBa otmx 

6MOflOrMHeCKM aKTMBHblX COeAMHeHMR M MX 

cooTHOiueHMfl o6ycnoBneH HeBbicoKofi 
pacTBopMMocTbio TpMncMHa b Bofle (He 6onee 
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0,5 Mr cpepMeHTa b 100 mji boaw), a TaioKe rew, 
mto yBe/iMMeHne KonnMecTBa renapnHa b 
nonnMepHOM ruAporene flo Bbime 1 15% He 
npuBOAHT k cyLMecTBeHHOMy yBennneHMK) 

TpOM6MHOBOrO BpeMeHM. 

KoriHMecTBa aKpmiaMMAa m 

6ncf)yHKMnoHanbHoro MOHOMepa-cwMBaTerm 
ABTiflioTCfl CTaHAaprHbiMM flnfl nonyneHMH 
mAporene^, oGnaAaiOLAMX 

yflOBJieTBOpMTeribHblMVI Cf)M3WKO-MeX8HldHeCKHMH 

cBOMCTBaMM (npoHHOCTb, HaGyxaeMocrb, pa3Mep 
nop m npoMkie). PeryjiwpoBaHMe 3Tnx cboRctb 

npOH3BOA«T M3MeH8HMeM KOJlUMeCTBa 

cuinBaioi^ero arem-a m KOHueHTpai^nn MOHOMepa 
b pacTBope, a TaioKe TunoM Mcnonb3yeMoro 
cLUMBaTerm, b KanecTBe nocneAHero bo3mo>kho 
ncnonb30BaHvie 6M(fcyHKi4MOHanbHbix 
coeAMHeHMfi, TaKMX kbk AM3cf)npbi aKpunoso^ 
win lyieTaKpvtnoBoi^ KMonoTbi n 3HTMneHrnMKonfl, 
N, N MeTnneH6McaKpmiaMMA n AP- 

ConOJlHMepH3aL^MK) MOHOMepOB npoBOA«T 

npn 0 30°C, ncno^b3ypi b KanecTBe 

MHHUl^MaTOpOB BOflOpaCTBOpHMbie HHUL^HaTOpbl, 

HanpMMep nepcynb<4)aT smmohmw b cwiecu c 
a kt m BaTopo m N, N, N 1 N 1 - 
TeTpaMeTkinaTMJieHAnaMMHOM, mv\ pn6ocf)naBHH 
npH o6nyM8HMM YO CBeTOM. 

Ai^n^npoBaHkie TpuncnHa m renapMHa 
Heo6xoAHMO npoBOAMTb npM 0 4°C m pH 6-9, 
AocruraeMOM ncnonb30BaHneM 
cx>oTBeTCTByioiAMX 6ycf)epHbtx pacTBopoB, npM 
MoribHOM cooTHOLLieHMH 6MononmecKM aKTHBHOe 
BemecTBO xnopaHrnAPHA 1:10 - 1:250. 

npn npoBeAeHnn nojiMMepusaqnn b 
cooTBeTCTByioiAe^ <£opMe ruAPorenM mo>kho 
nonynaTb b pa3nnMHOM KOHCTpyKi^noHHOM 
oc})opMJieHMH (nneHKn, nnacTUHKH, Tpy6KM, 
npo6npKM, rpaHyribi), hto cymecTBeHHO 
ynpomaeT npoqecc n3roTOBneHMfl M3Aenn^ M3 
hmx. 

npuwep 1 . PacTBop 3 r renapMHa b 20 mji 
6w<ap6oHaTHoro 6ycf>epa c pH 8,0 
o6pa6aTbiBaioT npn 0°C 0,089 r xnopaHMAPMAa 
aKpmioBO^ KucnoTbi (XAK) b TeMeHwe 15 mmh 
npn MHTeHCHBHOM nepeMeuiMBaHMM m aoboaat 
AO KOMHaTHofi TewnepaTypbi. PacTBop 0,3 r 
TpuncnHa b tom >Ke 6ycf)epe (20 mji) 
o6pa6aTbiBaioT npM 0°C 0,0684 r XAK (MonbHoe 
OTHOuueHne TpwncnH: XAK 1:50) b TeneHMe 15 
mmh ia aoboaat flo KOMHaTHOfl TeMnepaTypbi. 
PacTBopbi 06-beAMHfliOT, Ao6aBnaJOT 3,63 r 
aKpunaMUfla n 0,1089 r cujUBaTenfl 
(MeTnneH6ncaKpnnawkiAa), npoAyBaioT aproHOM 
b TeMeHne 10 mmh m bboaat 0,3% ot Maccw 
MOHOMepoB MHHi^MaTOpa (nepcynwfcaTa 
aMMOHUfl) m aKTHBaTopa (N, N, N', NT 
TeTpaMeTunsTuneHflMaMUHa). nonnMepM3aL\MK) 
BeflyT npn KOMHaTHofi TeMnepaType 1 h. 
nonyHeHHbitf re/ib n3MenbMaK)T Ha HeRnoHOBbix 

CMTaX, npOMblBaiOT BOAOW M (J)M3MOT10rMHeCKMM 
paCTBOpOM AO OTCyTCTBMfl B npOMblBHblX BOAax 

nomoiAeHUfl npn 280 hm, onpeAen«eMoro 
cneicrpoc})OTOMeTpMHecKM . TMAporenio a^iot 
HaCyxHyTb b TeneHne 5 m m onpeAenflK)T 
Be/iMMUHy eMKoc™ no pacTBopnTenio (25 r boaw 
Ha 1 mji ncxoAHoro renfl). TpoM^nHOBoe BpeMfl, 
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onpeAeJiaeMoe xax Bpewiw HaMana o6pa30BaHkin 
crycTKa c{)M6pMHa npn peaKi^nM pacTBopa 
$n6pMHoreHa c tpom6mhom hum kbk BpeMfl 
nanana o6pa30BaHMfl M 6enoro" TpoM6a npM 
MHKy6npoBaHnn rMAPorenfl co CBe>KePi nna3MoPi 
KpOBM , COCTaBJlfleT 1800 c. TpoM6MHOBoe BpeMfl 
B 3TMX CMCTeMaX B OTCyTCTBMe refifl COCTaBH^eT 

2 m 14 c cooTBeTCTBeHHo. Terib MHKy6MpyK)T co 
crycTKOM cTa6MfiM3npoBaHHoro cf)M6pMHa 
("Oenoro" TpoM6a) m M3MepnioT onTMMecKoe 
nomoiAeHMe pacTBopa Hafl tpom6om npM 280 

HM (cn e KTpOCjDOTO MeT pM H ©CKM ) HOCJie 

onpeAeneHHbix npoMe>KyTKOB BpeMeHM. 
3HaMeHne P230 CTaHOBMTca MaKCMManbHbiM 
noc/ie nHKy6npoBaHMP b TeneHne 3,5 h m 
cocTasnfleT 0, 175. noflBneHMe b pacTBope hsa 
rpoM6ow cf>parMeHTOB 6enKOBO^ npMpoAbi 
noABep>KAaeTCfl peaKi^Mei^ JloypM (npo6a c 
peaKTMBOM OojiMHa-HnoKanbTey). 

flaHHbie no npMMepaM 2-8 npeACTaBneHbi b 
Ta6riMqe, a AaHHbie no KMHeTMKe xiM3nca 
0Ta6MJiM3MpoBaHHoro cJ)M6pMHa rkiAPorennMM, 
coflepxa m h m m OAMHaKOBoe KoriMMecTBO 
TpMncMHa, renapMHa m mx cMecM, npMBeAeHbi Ha 
rpac{)MKe. 

TaKMM o6pa30M, M3o6peTeHMe no 
cpaBHeHMK) c M3BecTHbiM cnoco6oM n03BOflHeT 
nony^aTb reMocoBMecrviMbie noriMMepHbie 
rMAporeriM c noBbiujeHHbiMM 

reMOCOBMeCTMMbIMM CBOMCTBaMM (noBbiujeHHoe 

TpoMSMHOBoe BpeMa m nM3Mc crycTKa 
CTa6M/iM3MpoBaHHoro (J)M6pMHa). TaKoe 
noBbiiueHMe reMocoBMecTMMocTM onpeAenneTCfl 
OAHOBpeMeHHbiM MHrM^MpoBaHMeM HananbHoti 
cTaAUM TpoM6oo6pa30BaHMfl m riM3McoM crycTKa 
o6pa3yioiAerocfi (J)M6pMHa. HpocTOTa cnoco6a 
no3BOJifieT npMMeHATb ero An« co3AaHMfl 
nonMMepHbix MaTepManoB, o6naAa»oi4Mx 

reMOCOBMeCTMMOCTbK), a yCTO^MMBOCTb 

nonMMepHofl MaTpML4bi no3BO«eT ncnonb30BaTb 
TaKMe MaTepManbi b TeneHMe AHMTejibHoro 
BpeMeHM b ycnoBMHX cf>M3MonornHecKoro 
OKpyKeHMfl. 

KMHeTMKa nM3Mca crycTKa 

CTa6MJlM3MpOBaHHOrO 0M6pMHa noriMMepHbiMM 
rMAPoreriflMM, coAep>KaLUMMM oAMHaKOBoe 
KonM^ecTBO (0,83%) aqM/mpoBaHHoro renapMHa 
(I), ai^MJiMpoBaHHoro TpuncMHa (II) m CMecM 
auMJiMpoBaHHbix renapMHa h TpuncnHa, B3«Tbix b 

BeCOBOM COOTHOUJeHMM 30:1 (III). 

OopMyna ki3o6peTeHMn: 

Cnoco6 nonyMeHMfl reMOCOBMecTMMbix 
nonMMepHbix rMAporeneM nyTeM aqM/iMpoBaHMfl 
xnopanrMAPHAOM aKpmioBoM mjim MeTaKpunoBofl 
KMcnoT renapMHa b boahom pacTBope c 
nocneflyioiAMM BBeAeHMeM aKpunaMMAa, 
6M0yHKUMOHanbHoro MOHOMepa-cuiMBaTenn m 
npoBeAeHMeM MHML^MkipOBaHHoM paAMKanbHoft 
cononnwepMsauMM, oTjiMMatou^M^cfl TeM, hto, c 

L^eJlbfO nOBbtUJeHMfl reMOCOBMeCTMMOCTM 

rMAporeneM, b peaKL\MOHHbiM pacTBop 
AonoriHMTenbHO bboaat auMDMpoBaHHbifi 
xnopaHrMAPMAOM aKpMJioBoM mtim MeTaKpMnoBoM 

KMCflOT TpMnCMH npM MaCCOBOM COOTHOlUeHMM 

aqMnMpoBaHHbiM renapnH ai^nnnpoBaHHbiM 
TpuncnH 10 50 1. 
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